
US 20030095981A1 

(12) Patent Application Publication (10) Pub. No.: US 2003/0095981 A1 
(19) United States 

Wong et al. (43) Pub. Date: May 22, 2003 

(54) COMPOSITIONS CONTAINING AN ACTIVE 
FRACTION ISOLATED FROM GANODERMA 
LUCIDUM AND METHODS OF USE 

(76) Inventors: Kin-Ping Wong, Fresno, CA (US); 
Ming-Chung Wong, Fresno, CA (US) 

Correspondence Address: 
McCutchen Doyle Brown & Enersen LLP 
Suite 1800 
Three Embarcadero Center 
San Francisco, CA 94111-4067 (US) 

(21) Appl. No.: 10/158,727 

(22) Filed: May 30, 2002 

Related US. Application Data 

(60) Provisional application No. 60/294,453, ?led on May 
30, 2001. 

Publication Classi?cation 

(51) Int. Cl? ................................................... ..A61K 35/84 

(52) Us. 01. ...................................................... ..424/195.15 

(57) ABSTRACT 

This invention provides processes to obtain pharmaceuti 
cally active fractions from the fungus Ganoa'erma Lucia'um. 
In one aspect, the process requires extracting from a homo 
genate of Ganoa'erma Lucia'um a fraction isolated by column 
chromatography that has an optical absorbance betWeen 
about 200 nm to about 280 nm. The compound and extracts 
are useful to inhibit the groWth of endothelial cells and to 
inhibit vasculariZation in a tissue. Methods of treating vari 
ous diseases, including cancer and arthritis, are also pro 
vided herein. 
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Homogenize in 1X PBS (pH 7.0) 
Extract for 4 hours at 4° C. 
Filter through two layers of Miracloth 

l l Lyophilize 
Discard Residue Supernatant/Extract (EGLa) 

Precipitate with Ammonium Sulfate at 0°C. 
(0-70% saturation cut) 

l l 
Discard Supernatant Precipitates 

Dissolve and dialyze against 1X PBS 

(3500 kD cutoff) 
Lyophilize 

Anti-Angiogenic Extrct (EGLb) 

Sephadex G-5 0 Gel Filtration 
Chromatography(pH 7.0). 
See Fig. 2 - 

Peak H Peak I 
(N o Anti-Angiogenic Activity) With Anti-Angiogenic Activity (EGLi) 

i DEAE Sephadex Ion Exchange 
J l Chromatography (pH 8.0) See Fig. 3 

Peaks I, II, & III Peak IV (~0.4-0.6M NaCl Elution) 
(N o Anti-Angiogenic Activity) With Anti-Angiogenic Activity 

CM-Cellulose Ion Exchange 
l v i Chromatography (pH 6.0) See Fig.4 

Peaks 1, III, & IV ' Peak II (~0.1-0.2M NaCl elution) 
(No Anti-Angiogenic Activity) Anti-Angiogenic Compound 

AGLOZ 

FIGURE 1 
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COMPOSITIONS CONTAINING AN ACTIVE 
FRACTION ISOLATED FROM GANODERMA 

LUCIDUM AND METHODS OF USE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t under 35 U.S.C. 
§ 119(e) of US. Provisional Application No. 60/294,453, 
?led May 30, 2001, the content of Which is hereby incor 
porated by reference in its entirety for all purposes. 

FIELD OF THE INVENTION 

[0002] The present invention is in the ?eld of pharmaceu 
ticals. In particular, it is related to the ?eld of anti-angiogenic 
pharmaceuticals for the prevention and treatment of disease. 

BACKGROUND 

[0003] Angiogenesis is the process through Which neW 
vascular structures arise by outgroWth from pre-existing 
capillaries. In this process, endothelial cells become 
detached from the basement membrane as proteolytic 
enZymes degrade this support. These cells then migrate out 
from the parent vessel, divide, and form into a neWly 
differentiated vascular structure (Risau, W. (1997) Nature 
386:671-674; Wilting, J. et al., (1995) Cell. Mol. Biol. Res. 
41(4):219-232). Avariety of different biological factors have 
been found to function in controlling blood vessel formation 
(Bussolino, F. et al., (1997) Trends Biochem Sci 22(7):251 
256; Folkman, J. and D’Amore, P. A. (1996) Cell 87:1153 
1155). These include proteins With diverse functions such as 
groWth factors, cell surface receptors, proteases, protease 
inhibitors, and extracellular matrix proteins (Achen, M. G. 
and Stacker, S. A. (1998) Int. J. Exp. Pathol. 79:255-265; 
Devalaraja, M. N. and Richmond, A. (1999) Trends Phar 
macol Sci 20(4):151-156; Hanahan, D. (1997) Science 
277:48-50, Maisonpierre, P. C. et al, (1997) Science 277:55 
60; Suri, C. et al, (1996) Cell 87:1171-1180; Sato, T. N. et 
al., (1995) Nature 376:70-74; Mignatti, P. and Rifkin, D. B. 
(1996) EnZyme Protein 49:117-137; Pintucci, G. et al., 
(1996) Semin Thromb Hemost 22(6):517-524; Vernon, R. B. 
and Sage, E. H. (1995) Am. J. Pathol. 147(4):873-883; 
Brooks, P.C. et al., (1994) Science 264:569-571; Koch, A. E. 
et al., (1995) Nature 376:517-519). The complexity of the 
angiogenic process and the diversity of the factors that 
control its progression provide a useful array of points for 
therapeutic intervention to control vascular formation in 
vivo. 

[0004] Angiogenesis normally occurs in a carefully con 
trolled manner during embryonic development, during 
groWth, and in special cases such as Wound healing and the 
female reproductive cycle (Wilting, J. and Christ, B. (1996) 
NaturWissenschaften 83:153-164; Goodger (Macpherson), 
A. E. and Rogers, P. A. W. (1995) Microcirculation 
2(4):329-343; Augustin, H. G. et al., (1995) Am. J. Pathol. 
147(2):339-351). Some of the important steps in the process 
of angiogenesis are: 1) groWth factor (i.e. vascular endot 
helial groWth factor, VEGF) signaling; 2) matrix metallo 
proteinases (MMP) and VEGF receptor interaction; 3) 
endothelial cell migration to site of groWth factor signaling; 
and4) endothelial cell tubule formation. Pathological angio 
genesis plays a central role in a number of human diseases 
including tumor groWth and metastatic cancer, diabetic 

May 22, 2003 

retinopathy, rheumatoid arthritis, and other in?ammatory 
diseases such as psoriasis (Folkman, J. (1995) Nature Med. 
1(1):27-31; Polverini, P. J. (1995) Crit Rev Oral Biol Med 
6(3):230-247; Walsh (1999) Rheumatology 38(2): 103-112; 
Healy, D. L. et al., (1998) Hum. Reprod. Update 4(5):736 
740). In these cases, progression of disease is driven by 
persistent unregulated angiogenesis. For example, in rheu 
matoid arthritis, neW capillary blood vessels invade the 
joints and destroy the cartilage. In diabetic retinopathy, 
capillaries in the retina invade the vitreous, bleed and cause 
blindness. Signi?cantly, tumor groWth and metastasis are 
angiogenesis dependent. Most primary solid tumors go 
through a prolonged avascular state during Which groWth is 
limited to approximately 1-2 mm in diameter. Up to this siZe, 
tumor cells can obtain the necessary oxygen and nutrient 
supply by passive diffusion. These microscopic tumor 
masses can eventually sWitch on angiogenesis and recruit 
surrounding blood vessels to begin sprouting capillaries that 
vasculariZe the tumor mass, providing the potential for 
continuing expansion of the tumor and metastasis of malig 
nant cells to distant location. Although signi?cant progress 
has been made in understanding the biological events that 
occur during pathological angiogenesis, there are presently 
no effective pharmaceutical compounds that are useful for 
controlling angiogenesis in vivo. Thus, effective therapies 
capable of controlling angiogenesis have the potential to 
alleviate a signi?cant number of human diseases. 

[0005] Traditionally, pharmaceutical compounds have 
been developed by screening synthetic chemical compounds 
for desirable pharmaceutical properties and then testing 
them for toxicity and effectiveness in vivo. Compounds 
selected this Way frequently have toxic side effects in vivo 
and this approach has not been successful in developing 
effective angiogenesis inhibitors for disease therapy. More 
recently, techniques of molecular biology have been applied 
to develop angiogenesis inhibitors. Protein inhibitors of 
angiogenesis such as angiostatin (O’Reilly, M. S. et al., 
(1994) Cell 79(2):315-328) and endostatin (O’Reilly, M. S. 
et al., (1997) Cell 88(2):277-285), that control vascular 
formation in experimental models have been discovered. 

[0006] Nevertheless, such protein therapeutics are expen 
sive to produce and have been found to be dif?cult to 
formulate and deliver in subjects. At present, protein angio 
genesis inhibitors have yet to be developed into therapeutic 
pharmaceuticals for disease patients. Thus, there exists a 
need for therapeutic compounds that can be safely admin 
istered to a patient and be effective at inhibiting the patho 
logical groWth of vascular endothelial cells. The present 
invention provides compositions and methods that are useful 
for this purpose and provides related advantages as Well. 

DISCLOSURE OF THE INVENTION 

[0007] This invention provides processes for extracting 
the pharmaceutically active fractions from either the fruiting 
body particularly the gills, mycelium, or spores of the 
fungus Ganoa'erma Lucia'um or a composition containing 
same. In one aspect, the process requires extracting from a 
homogenate of Ganoa'erma Lucia'um a fraction isolated by 
column chromatography that has an optical absorbance 
betWeen about 200 nm and 280 nm. The active fraction and 
compound, having been found to possess anti-angiogenic 
properties, is described in this invention. 

[0008] This invention also provides a method for inhibit 
ing the groWth of endothelial cells by delivering to the cells 
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a growth inhibitory amount of the fraction. This invention 
also provides a method of inhibiting vasculariZation in a 
tissue by delivering to the tissue an anti-vasculariZation 
amount of the fraction. Methods of treating various diseases, 
including cancer and arthritis, are also provided herein. 

BRIEF DESCRIPTION OF THE FIGURES 

[0009] FIG. 1 depicts procedures for isolating the anti 
angiogenic compound and fraction (also referred to as an 
extract) AGLO2, as Well as the active fractions (a.k.a. 
extracts) designated EGLa, EGLb, and EGLi from Gano 
derma Lucia'um, that possess anti-angiogenic activity. 
EGLa, EGLb, and ELGi are useful as food and health 
supplements for both humans and animals. EGLa is the 
active fraction isolated after homogeniZing in PBS (pH 7.0), 
?ltering through tWo layers of Miracloth, and lyophiliZing 
the extract, thereby concentrating the extract. EGLb is 
obtained by ?ltration of the ?rst extract. HoWever, instead of 
lyophiliZing the extract, it is precipitated using ammonium 
sulfate. The 0-70% fraction appears to be the most active. 
EGLi is obtained from EGLb by gel ?ltration chromot 
agrapy at pH 7.0. HoWever, instead of lyophiliZing, the 
extract is eluted through a Sephadex G-50 chromatographic 
column using 0-1M NaCl gradient elution. This fraction is 
dialyZed against Water (3500 kd cutoff) overnight at 4° C. 
and lyophiliZed. All fractions, pellets, and supernatants are 
assayed for anti-angiogenic activity using the ECC cell 
culture assay after each step to ensure that no inhibitory 
activity is lost or misplaced. 

[0010] FIG. 2 is a graph shoWing the anti-angiogenic 
activity of the fractions as they are isolated from crude 
extract off the Sephadex G-50 gel ?ltration chromatographic 
column. Column conditions are: buffer (20 mM potassium 
phosphate, pH=7.5); ?oW rate (2 mL/minute); detection 
(absorbance at 280, 260 and 230 nm; sensitivity=0.5); 
temperature: 25° C. and gradient elution at 0 to 1 M sodium 
chloride. Anti-angiogenic activity Was assayed by endothe 
lial cell culture assay (“ECC”). 

[0011] FIG. 3 is a graph shoWing activity after puri?cation 
and extraction With Diethylaminoethyl (DEAE) Sephadex 
ion exchange chromatography. Ultraviolet absorption at 230 
nm, 260 nm, and 280 nm (?oW rate 1 mL/min; detection at 
absorbances 280, 260 and 230 mn; sensitivity 0.5, at a 
temperature of 4° C.) Was also used to help determine the 
possible composition of the active extract. Anti-angiogenic 
activity Was assayed by ECC. 

[0012] FIG. 4 is a graph shoWing anti-angiogenic activity 
after Carboxymethyl (CM)-Cellulose ion exchange chroma 
tography. Column conditions are: buffer (20 mM potassium 
phosphate, pH=6.0); ?oW rate (1 mL/minute); detection (230 
nm OD, sensitivity=0.5); temperature: 4° C. and gradient 
elution at 0 to 1 M sodium chloride. Anti-angiogenic activity 
Was assayed by ECC assay. 

[0013] FIG. 5 shoWs a concentration dependant curve of 
anti-angiogenic activity of AGLO2 as determined by ECC. 

[0014] FIG. 6 shoWs the inhibitory activity of AGLO2 on 
CPAE cells or on Hep-2 cells. 

[0015] FIG. 7 shoWs the chemical characteriZations of 
AGLO2. Biorad protein assays and acidic and neutral car 
bohydrate assays Were used to determine protein and car 
bohydrate content. 
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MODES FOR CARRYING OUT THE 
INVENTION 

[0016] Throughout this disclosure, various publications, 
patents and published patent speci?cations are referenced by 
an identifying citation. The disclosures of these publications, 
patents and published patent speci?cations are hereby incor 
porated by reference into the present disclosure to mlore 
fully describe the state of the art to Which this invention 
pertains. 
[0017] The practice of the present invention employs, 
unless otherWise indicated, conventional techniques of 
molecular biology (including recombinant techniques), 
microbiology, cell biology, biochemistry and immunology, 
Which are Within the skill of the art. Such techniques are 
explained fully in the literature. 

[0018] De?nitions 

[0019] As used herein, certain terms may have the fol 
loWing de?ned meanings. 

[0020] As used in the speci?cation and claims, the singu 
lar form “a,”“an” and “the” include plural references unless 
the context clearly dictates otherWise. For example, the term 
“a cell” includes a plurality of cells, including mixtures 
thereof. 

[0021] As used herein, the term “comprising” is intended 
to mean that the compositions and methods include the 
recited elements, but not excluding others. “Consisting 
essentially of” When used to de?ne compositions and meth 
ods, shall mean excluding other elements of any essential 
signi?cance to the combination. Thus, a composition con 
sisting essentially of the elements as de?ned herein Would 
not exclude trace contaminants from the isolation and puri 
?cation method and pharmaceutically acceptable carriers, 
such as phosphate buffered saline, preservatives, and the 
like. “Consisting of” shall mean excluding more than trace 
elements of other ingredients and substantial method steps 
for administering the compositions of this invention. 
Embodiments de?ned by each of these transition terms are 
Within the scope of this invention. 

[0022] All numerical designations, e.g., pH, temperature, 
time, concentration, and molecular Weight, including ranges, 
are approximations Which are varied (+) or (—) by incre 
ments of 0.1. It is to be understood, although not alWays 
explicitly stated that all numerical designations are preceded 
by the term “about”. It also is to be understood, although not 
alWays explicitly stated, that the reagents described herein 
are merely exemplary and that equivalents of such are Well 
knoWn in the art. 

[0023] The term “isolated” means separated from con 
stituents, cellular and otherWise, in Which the compound is 
normally associated With in nature. 

[0024] A “subject” or “host” is a vertebrate, preferably an 
animal or mammal, more preferably a human patient. Mam 
mals include, but are not limited to, murines, simians, 
human patients, farm animals, sport animals, and pets. [024] 
The terms “cancer,”“neoplasm,” and “tumor, used inter 
changeably and in either the singular or plural form, refer to 
cells that have undergone a malignant transformation that 
makes them pathological to the host organism. Primary 
cancer cells (that is, cells obtained from near the site of 
malignant transformation) can be readily distinguished from 
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non-cancerous cells by Well-established techniques, particu 
larly histological examination. The de?nition of a cancer 
cell, as used herein, includes not only a primary cancer cell, 
but also any cell derived from a cancer cell ancestor. This 
includes metastasiZed cancer cells, and in vitro cultures and 
cell lines derived from cancer cells. When referring to a type 
of cancer that normally manifests as a solid tumor, a 
“clinically detectable” tumor is one that is detectable on the 
basis of tumor mass; e.g., by such procedures as CAT scan, 
magnetic resonance imaging (MRI), X-ray, ultrasound or 
palpation. Biochemical or immunologic ?ndings alone may 
be insuf?cient to meet this de?nition. 

[0025] As used herein, “inhibit” means to delay, sloW, or 
stop the groWth, proliferation or cell division of endothelial 
cells or the formation of blood vessels in tissue. Methods to 
monitor inhibition include, but are not limited to endothelial 
cell proliferation assays, measurement of the volume of a 
vascular bed by determination of blood content and quan 
titative determination of the density of vascular structures. 
When the culture is a mixture of cells, neovasculariZation is 
monitored by quantitative measurement of cells expressing 
endothelial cell speci?c markers such as angiogenic factors, 
proteolytic enZymes and endothelial cell speci?c cell adhe 
sion molecules. 

[0026] A “composition” is intended to mean a combina 
tion of active agent and another compound or composition, 
inert (for example, a detectable agent or label) or active, 
such as an adjuvant. 

[0027] A “pharmaceutical composition” is intended to 
include the combination of an active agent With a carrier, 
inert or active., making the composition suitable for diag 
nostic or therapeutic use in vitro, in vivo or ex vivo. 

[0028] As used herein, the term “pharmaceutically accept 
able carrier” encompasses any of the standard pharmaceu 
tical carriers, such as a phosphate buffered saline solution, 
Water, and emulsions, such as an oil/Water or Water/oil 
emulsion, and various types of Wetting agents. The compo 
sitions also can include stabiliZers and preservatives. For 
examples of carriers, stabiliZers and adjuvants, see Martin 
REMINGTON’S PHARM. Sd., 15th Ed. (Mack Publ. Co., 
Easton (1975)). 

[0029] An “effective amount” is an amount suf?cient to 
effect bene?cial or desired results. For example, a therapeu 
tic amount is one that achieves the desired therapeutic effect. 
This amount may be the same or different from a prophy 
latically effective amount, Which is an amount necessary to 
prevent onset of disease or disease symptoms. An effective 
amount can be administered in one or more administrations, 
applications or dosages. 

[0030] Applicant has identi?ed a process for extracting a 
pharmaceutically active fraction from either the fruiting 
body, mycelia, or spores of the fungus, Ganoa'erma Luci 
dum. In one aspect, the process requires extracting from a 
homogenate of Ganoa'erma Lucia'um a fraction Wherein said 
fraction has an optical absorbance betWeen about 200 nm to 
about 280 nm. In a further aspect, the pharmaceutically 
active fraction has an optical absorbance after chromatog 
raphy of about 230 run. 

[0031] In one aspect, the process requires homogeniZing 
an effective amount of Ganoa'erma Lucia'um in an effective 
amount of phosphate buffered saline (PBS) and ?ltering to 
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collect the supernatant. This is concentrated by precipitation 
and dialysis and the extract is isolated to obtain a fraction 
having an optical absorbance at around 260 nm. 

[0032] In an alternative aspect, the process requires 
homogeniZing an effective amount of Ganoa'erma Lucia'um 
in an effective amount of phosphate buffered saline (PBS) 
and ?ltering to collect the supenatant. The supernatant is 
precipitated With an effective amount of ammonium sulfate 
and the 0% to 70% cut is collected. This is concentrated by 
dialysis against an effective amount of potassium phosphate 
and the active fraction is puri?ed by column chromatogra 
phy 
[0033] The inventor has also discovered that the fraction 
inhibits endothelial cell groWth and possesses anti-angio 
genic properties. In accordance With these ?ndings, this 
invention provides a method for inhibiting the groWth of 
endothelial cells by delivering to the cells a groWth inhibi 
tory amount of the fraction. This invention also provides a 
method of inhibiting vasculariZation in a tissue by delivering 
to the tissue an anti- vasculariZation amount of the fraction. 

[0034] This method can be practiced in vitro or in vivo. 
When practiced in vitro, endothelial cells or vasculariZed 
tissue are cultured under conditions Well knoWn to skill in 
the art, e.g., as exempli?ed beloW. The cells and/or tissue can 
be from an established cell line or cultured from a biopsy 
sample obtained from a subject. The fraction is then directly 
added to the culture medium or delivered as a component of 
a pharmaceutical composition. 

[0035] Not every therapy is effective for each individual 
and therefore, an in vitro assay to gauge efficacy for each 
patient Would be advantageous. The present method pro 
vides these means to determine Whether compositions or 
therapies Will treat individual’s speci?c disease related to 
pathological proliferation of endothelial cells. For example, 
a tissue biopsy is isolated from the patient and contacted 
With an effective amount of a pharmaceutically active 
extract, fraction or compound or therapy as de?ned herein 
and under conditions effective for groWth and proliferation 
of the cells. Inhibition of groWth of the pathological cells as 
determined by conventional procedures, e.g., the CPAE 
and/or the ECC assay described herein, indicates that the 
inventive extracts, fractions, or compounds and/or therapies 
may effectively treat the patient. 

[0036] Angiogenesis, or the formation of neW vasculature 
is a fundamental process by Which neW blood vessels are 
formed. It participates in essential physiological events, such 
as reproduction, development, and Wound healing. Under 
normal conditions, angiogenesis is highly regulated. HoW 
ever, many diseases are driven by persistent unregulated 
angiogenesis. In rheumatoid arthritis, neW capillary blood 
vessels invade the joints and destroy the cartilage. In dia 
betic retinopathy, neW capillaries in the retina invade the 
vitreous, bleed, and cause blindness. Tumor groWth and 
metastasis are angiogenesis-dependent. Most primary solid 
tumors go through a prolonged state of avascular, and 
apparently dormant, groWth in Which the maximum siZe 
attainable is ~1- 2 mm in diameter. Up to this siZe, tumor 
cells can obtain the necessary oxygen and nutrient by simple 
passive diffusion. These microscopic tumor masses can 
eventually sWitch on angiogenesis by recruiting surrounding 
mature host blood vessels to begin sprouting neW blood 
vessel capillaries Which groW toWard, and eventually in?l 
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trate the tumor mass, thus setting in motion the potential for 
relentless expansion of tumor mass and hematogenous meta 
static spread as Well. The angiogenic sWitch Was initially 
hypothesized to be triggered by the ectopic production and 
elaboration by tumor cells of a groWth factor called “tumor 
angiogenesis factor” (TAF). 

[0037] This invention also provides a method of treating a 
disorder associated With pathological neovasculariZation in 
a subject by administering to the subject a therapeutically 
effective amount of the extract or a pharmaceutical compo 
sition containing the extract. As used in this ccntext, to 
“treat” means to alleviate the symptoms associated With 
pathological neovasculariZation and/or endothelial cell 
groWth as Well as the reduction of neovasculariZation or 
endothelial cell groWth. Such conditions include, but are not 
limited to arthritic conditions, neovascular-based dermato 
logical conditions, diabetic retinopathy, restenosis, Karpo 
si’s Sarcoma, age-related macular degeneration, telangecta 
sia, glaucoma, keloids, comeal graft rejection, Wound 
granulariZation, angio?broma, Osler-Webber Syndrome, 
myocardial angiogenesis, and scleroderma. Exemplary 
arthritic conditions are selected from the group consisting of 
rheumatoid arthritis and osteoarthritis. For the treatment of 
cancers and solid tumors, to “treat” includes inhibition of the 
groWth of blood vessels resulting in a lack of nutrients for 
the tumors and/or cancer cells needed by the tumor for its 
groWth. Tumors and groWths Will decrease in siZe and 
possibly disappear. Administration for the treatment of 
arthritic conditions Will result in decreased blood vessel 
formation in cartilage, speci?cally joints, resulting in 
increased mobility and ?exibility in these regions. For the 
treatment of psoriasis, administration Will reduce dermato 
logical symptoms such as scabbing, ?aking, and visible 
blood vessels under the surface of the skin. In diabetic 
retinopathy, administration of a fraction of this invention 
Will reduce the formation of extraneous blood vessels in the 
retina, resulting in unobstructed vision. In the treatment of 
Kaposi’s Sarcoma, administration of a fraction of this inven 
tion Will inhibit the groWth and further formation of blood 
vessels, thereby inhibiting the formation of lesions and/or 
tumors that arise. 

[0038] When an extract, a fraction, a compound or com 
position comprising one or more of the same is administered 
to a subject such as a mouse, a rat or a human patient, it can 
be added to a pharmaceutically acceptable carrier and sys 
temically, orally, transdermally or topically administered to 
the subject. Therapeutic amounts can be empirically deter 
mined and Will vary With the pathology being treated, the 
subject being treated and the toxicity of the form of the 
active fraction used in the therapeutic method. Active 
extract, fractions, compounds or compositions comprising 
one or more of the same in various forms can be delivered 

orally, intravenously, intraperitoneally, or transdermally. 
When delivered to an animal, the method is useful to further 
con?rm ef?cacy of the extract, fraction, compound or com 
position comprising one or more of the same, for the disease 
sought to be treated. 

[0039] As an example of an animal model, groups of nude 
mice (Balb/c NCR nu/nu female, Simonsen, Gilroy, CA) are 
each subcutaneously inoculated With about 105 to about 109 
pathological cells as de?ned herein. When the graft is 
established, the extract, fraction, compound or composition 
comprising one or more of the same, is administered, for 
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example, by subcutaneous injection around the graft. Mea 
surements to determine reduction of graft siZe are made in 
tWo dimensions using venier calipers tWice a Week. 

[0040] The MRL/lpr mice (MRL/MpJ-Faslpr) from J ack 
son Labs (Maine) or Type H Collagen induced arthritis rats 
are tWo useful animal groups to test or monitor efficacy in 
arthritic conditions. A positive therapeutic bene?t includes 
reduced sWelling of the joints and hind legs of animals and 
reduced cartilage degradation that can be monitored by 
X-ray. 

[0041] Administration in vivo can be effected in one dose, 
continuously or intermittently throughout the course of 
treatment. Methods of determining the most effective means 
and dosage of administration are Well knoWn to those of skill 
in the art and Will vary With the composition used for 
therapy, the purpose of the therapy, the target cell being 
treated, and the subject being treated. Single or multiple 
administrations can be carried out With the dose level and 
pattern being selected by the treating physician. Suitable 
dosage formulations and methods of administering the 
agents can be found beloW. 

[0042] The extracts, fractions, compounds, compositions 
and pharmaceutical formulations of the present invention 
can be used in the manufacture of medicaments, food and 
health supplements, and for the treatment of humans and 
other animals by administration in accordance With conven 
tional procedures, such as an active ingredient in pharma 
ceutical compositions. 

[0043] The extract, fraction, compound or composition 
comprising one or more of the same, compositions can be 
administered orally, intranasally, parenterally or by inhala 
tion therapy, and may take the form of tablets, loZenges, 
granules, capsules, pills, ampoules, suppositories or aerosol 
form. They may also take the form of suspensions, solutions 
and emulsions of the active ingredient in aqueous or non 
aqueous diluents, syrups, granulates or poWders. In addition 
to a drug of the present invention, the pharmaceutical 
compositions can also contain other pharmaceutically active 
compounds or a plurality of compounds of the invention. 

[0044] Active extracts, fractions, compounds or composi 
tions comprising one or more of the same, are administered 
for therapy by any suitable route including oral, rectal, nasal, 
topical (including transdermal, aerosol, buccal and sublin 
gual), vaginal, parental (including subcutaneous, intramus 
cular, intravenous and intradermal) and pulmonary. It Will 
also be appreciated that the preferred route Will vary With the 
condition and age of the recipient, and the disease being 
treated. 

[0045] It Will be appreciated that appropriate dosages of 
the compounds and compositions of the invention may 
depend on the type and severity and stage of the disease and 
can vary from patient to patient. Determining the optimal 
dosage Will generally involve the balancing of the level of 
therapeutic bene?t against any risk or deleterious side effects 
of the treatments of the present invention. 

[0046] Ideally, an active extract, fraction, compound or 
composition comprising one or more of the same, should be 
administered to achieve peak concentrations of the active 
compound at sites of disease. This may be achieved, for 
example, by the intravenous injection of the fraction or 
composition, optionally in saline, or orally administered, for 
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example, as a tablet, capsule or syrup containing the active 
ingredient. Desirable blood levels of the drug may be 
maintained by a continuous infusion to provide a therapeutic 
amount of the active ingredient Within disease tissue. The 
use of operative combinations is contemplated to provide 
therapeutic combinations requiring a loWer total dosage of 
each component agent than may be required When each 
individual therapeutic compound or drug is used alone, 
thereby reducing adverse effects. 

[0047] While it is possible for the drug ingredient to be 
administered alone, it is preferable to present it as a phar 
maceutical formulation comprising at least one active ingre 
dient, as de?ned above, together With one or more pharma 
ceutically acceptable carriers and optionally other 
therapeutic agents. Each carrier must be “acceptable” in the 
sense of being compatible With the other ingredients of the 
formulation and not injurious to the patient. 

[0048] The extract, fraction, compound or composition 
comprising one or more of the same, can also be used in 
combination With other compounds or compositions With 
knoWn or suspected anti-angiogenic agents such as shark 
cartilage, tyrosphingosine, sphingosine, and other anti-an 
giogenic agents. They also can be combined With immune 
enhancing agents, e.g., interferoiis such as interferon-a and 
traditional cancer therapies, e.g., radiation and the like. 

[0049] Formulations include those suitable for oral, rectal, 
nasal, topical (including transdermal, buccal and sublin 
gual), vaginal, parenteral (including subcutaneous, intra 
muscular, intravenous and intradermal) and pulmonary 
administration. The formulations may conveniently be pre 
sented in unit dosage form and may be prepared by any 
methods Well knoWn in the art of pharmacy. Such methods 
include the step of bringing into association the active 
ingredient With the carrier that constitutes one or more 
accessory ingredients. In general, the formulations are pre 
pared by uniformly and intimately bringing into association 
the active ingredient With Liquid carriers or ?nely divided 
solid carriers or both, and then if necessary shaping the 
product. 

[0050] Formulations of the present invention suitable for 
oral administration may be presented as discrete units such 
as capsules, cachets or tablets, each containing a predeter 
mined amount of the active ingredient; as a poWder or 
granules; as a solution or suspension in an aqueous or 
non-aqueous liquid; or as an oil-in-Water liquid emulsion or 
a Water-in-oil liquid emulsion. The active ingredient may 
also be presented a bolus, electuary or paste. 

[0051] A tablet may be made by compression or molding, 
optionally With one or more accessory ingredients. Com 
pressed tablets may be prepared by compressing in a suitable 
machine the active ingredient in a free-?oWing form such as 
a poWder or granules, optionally mixed With a binder (e.g., 
povidone, gelatin, hydroxypropylmethyl cellulose), lubri 
cant, inert diluent, preservative, disintegrant (e.g., sodium 
starch glycolate, cross-linked povidone, cross-linked sodium 
carboxymethyl cellulose) surface-active or dispersing agent. 
Molded tablets may be made by molding in a suitable 
machine a mixture of the poWdered compound moistened 
With an inert liquid diluent. The tablets may optionally be 
coated or scored and may be formulated so as to provide 
sloW or controlled release of the active ingredient therein 
using, for example, hydroxypropylmethyl cellulose in vary 
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ing proportions to provide the desired release pro?le. Tablets 
may optionally be provided With an enteric coating, to 
provide release in parts of the gut other than the stomach. 

[0052] Formulations suitable for topical administration in 
the mouth include loZenges comprising the active ingredient 
in a ?avored basis, usually sucrose and acacia or tragacanth; 
pastilles comprising the active ingredient in an inert basis 
such as gelatin and glycerin, or sucrose and acacia; and 
mouthWashes comprising the active ingredient in a suitable 
liquid carrier. 

[0053] Pharmaceutical compositions for topical adminis 
tration according to the present invention may be formulated 
as an ointment, cream, suspension, lotion, poWder, solution, 
paste, gel, spray, aerosol or oil. Alternatively, a formulation 
may comprise a patch or a dressing such as a bandage or 
adhesive plaster impregnated With active ingredients and 
optionally one or more excipients or diluents. 

[0054] For diseases of the eye or other external tissues, 
e.g., mouth and skin, the formulations are preferably applied 
as a topical ointment or cream containing the active ingre 
dient. When formulated in an ointment, the drug may be 
employed With either a paraf?nic or a Water-miscible oint 
ment base. Alternatively, the drug ingredients may be for 
mulated in a cream With an oil-in-Water cream base. 

[0055] If desired, the aqueous phase of the cream base 
may include, for example, at least about 30% W/W of a 
polyhydric alcohol, i.e., an alcohol having tWo or more 
hydroxyl groups such as propylene glycol, butane-1,3-diol, 
mannitol, sorbitol, glycerol and polyethylene glycol and 
mixtures thereof. The topical formulations may desirably 
include a compound that enhances absorption or penetration 
of the drug ingredient through the skin or other affected 
areas. Examples of such dermal penetration enhancers 
include dimethylsulfoxide and related analogues. 

[0056] The oily phase of the emulsions of this invention 
may be constituted from knoWn ingredients in any knoWn 
manner. While this phase may comprise merely an emulsi 
?er (otherWise knoWn as an emulgent) it desirably comprises 
a mixture of at lease one emulsi?er With a fat or an oil or 

With both a fat and an oil. Preferably, a hydrophilic emul 
si?er is included together With a lipophilic emulsi?er that 
acts as a stabiliZer. It is also preferred to include both an oil 
and a fat. Together, the emulsi?er(s) With or Without stabi 
liZer(s) make up the so-called emulsifying Wax, and the Wax 
together With the oil and/or fat make up the so-called 
emulsifying ointment base Which forms the oily dispersed 
phase of the cream formulations. 

[0057] Emulgents and emulsion stabiliZers suitable for use 
in the formulation of the present invention include TWeen 
60, Span 80, cetostearyl alcohol, myristyl alcohol, glycery 
monostearate and sodium lauryl sulphate. 

[0058] The choice of suitable oils or fats for the formu 
lation is based on achieving the desired cosmetic properties, 
since the solubility of the active compound in most oils 
likely to be used in pharmaceutical emulsion formulations is 
very loW. Thus the cream should preferably be a non-greasy, 
non-staining and Washable product With suitable consistency 
to avoid leakage from tubes or other containers. Straight or 
branched chain, mono- or dibasic alkyl esters such as 
di-isoadipate, isocetyl stearate, propylene glycol diester of 
coconut fatty acids, isopropyl myristate, decyl oleate, iso 
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propyl palmitate, butyl stearate, 2-ethylhexyl palmitate or a 
blend of branched chain esters known as Crodamol CAP 
may be used, the last three being preferred esters. These may 
be used alone or in combination depending on the properties 
required. Alternatively, high melting point lipids such as 
White soft paraf?n and/or liquid paraffin or other mineral oils 
can be used. 

[0059] Formulations suitable for topical administration to 
the eye also include eye drops Wherein the active ingredient 
is dissolved or suspended in a suitable carrier, especially an 
aqueous solvent for the active ingredient. Formulations for 
rectal administration may be presented as a suppository With 
a suitable base comprising, for example, cocoa butter or a 
salicylate. 

[0060] Formulations suitable for vaginal administration 
may be presented as pessaries, tampons, creams, gels, 
pastes, foams or spray formulations containing in addition to 
the active ingredient, such carriers as are knoWn in the art to 
be appropriate. 

[0061] Formulations suitable for nasal administration, 
Wherein the carrier is a solid, include a coarse poWder 
having a particle siZe, for example, in the range of about 20 
to about 500 microns Which is administered in the manner in 
Which snuff is taken, i.e., by rapid inhalation through the 
nasal passage from a container of the poWder held close up 
to the nose. Suitable formulations Wherein the carrier is a 
liquid for administration as, for example, nasal spray, nasal 
drops, or by aerosol administration by nebuliZer, include 
aqueous or oily solutions of the active ingredient. 

[0062] Formulations suitable for parenteral administration 
include aqueous and non-aqueous isotonic sterile injection 
solutions Which may contain anti-oxidants, buffers, bacteri 
ostats and solutes Which render the formulation isotonic With 
the blood of the intended recipient; and aqueous and non 
aqueous sterile suspensions Which may include suspending 
agents and thickening agents, and liposomes or other micro 
particulate systems Which are designed to target the com 
pound to blood components or one or more organs. The 
formulations may be presented in unit-dose or multi-dose 
sealed containers, for example, ampoules and vials, and may 
be stored in a freeZe-dried (lyophiliZed) condition requiring 
only the addition of the sterile liquid carrier, for example 
Water for injections, immediately prior to use. Extempora 
neous injection solutions and suspensions may be prepared 
from sterile poWders, granules and tablets of the kind 
previously described. 

[0063] Preferred unit dosage formulations are those con 
taining a daily dose or unit, daily subdose, as herein above 
recited, or an appropriate fraction thereof, of a drug ingre 
dient. 

[0064] It should be understood that in addition to the 
ingredients particularly mentioned above, the formulations 
of this invention may include other agents conventional in 
the art having regard to the type of formulation in question, 
for example, those suitable of oral administration may 
include such further agents as sWeeteners, thickeners and 
?avoring agents. 

[0065] The extract, fraction, compound or composition 
comprising one or more of the same, (referred to herein as 
“drug”) may also be presented for use in the form of 
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veterinary formulations, Which may be prepared, for 
example, by methods that are conventional in the art. 

[0066] This invention further provides a method for 
screening for a therapeutic agent for inhibiting neovascu 
lariZation or endothelial cell groWth. The screen requires: 

[0067] (a) contacting the agent With a suitable cell or 
tissue sample; 

[0068] (b) contacting a separate sample of the suit 
able cell or tissue sample With a therapeutically 
effective amount of the extract of this invention or a 

pharmaceutically acceptable composition containing 
the extract; and 

[0069] (c) comparing the groWth of the sample of 
step (a) With the groWth of the sample of step (b), and 
Wherein any agent of step (a) that inhibits the groWth 
to the same or similar extent as the sample of step (b) 
is a therapeutic agent for inhibiting neovasculariZa 
tion or the groWth of endothelial cells. 

[0070] As used herein, a suitable sample intends any 
sample that contains endothelial cells or a cell line contain 
ing properties similar to endothelial cells. The method can 
be practiced in vitro or in vivo as described herein. 

[0071] A kit for treating a disorder associated With patho 
logical neovasculariZation in a subject, also is provided by 
this invention. The kit includes a therapeutically effective 
amount of the extract and instructions for use. The kit is 
useful to treat disorders selected from the group consisting 
of arthritic conditions, neovascular-based dermatological 
conditions, diabetic retinopathy, Karposi’s Sarcoma, age 
related macular degeneration, restenosis, telangectasia, 
glaucoma, keloids, corneal graft rejection, Wound granular 
iZation, angio?broma, Osler-Webber Syndrome, myocardial 
angiogenesis, scleroderma, rheumatoid arthritis and osteoar 
thritis. 

[0072] The folloWing examples are intended to illustrate, 
but not limit the invention. 

EXAMPLES 

[0073] Materials: 

[0074] The folloWing materials Were used in the methods 
described beloW. 

[0075] Ganoderma Lucia'um Was obtained from various 
groWers in China and Hong Kong. The dry Ganoderma 
fruiting body, the gills, mycelia, or spores Were homog 
eniZed and extracted. The Whole extraction process Was 
carried out at 4° C., and the extraction Was kept at —20° C. 

[0076] Reagent chemicals used Were: Heparin (Sigma); 
Glucose (Sigma); Potassium Phosphate, Monobasic 
(Sigma); Sodium Chloride (Sigma); Sodium Acetate 
(Sigma); Ammonium Sulfate (Sigma); Hydrochloric Acid 
(VWR Scienti?c); Phosphatase Substrate (Sigma); 
Sephacryl S-200 HR (Sigma); Mono-Q Ion Exchange Col 
umn (Sigma); and TritonX-lOO (Sigma). All Chemicals used 
Were Analytical Chemical Grade. 
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Example 1 

[0077] 
[0078] This invention provides several embodiments of 
the process for preparing a biologically active fraction from 
a composition containing a component of Ganoa'erma Luci 
dum. In one aspect, the process requires isolating an extract 
that has an optical absorbance of betWeen about 200 nm to 
about 280 nm. In a further aspect, the fraction has an 
absorbance from about 210 nm to 260 nm. In a yet further 
aspect, the active fraction’s absorbance is about 230 nm. 

[0079] In a further aspect, either the Ganoa'erma Lucia'um 
fruiting body, mycelia, or spores Were extracted With doubly 
distilled (dd) Water and phosphate buffered saline (PBS, 
pH=7.0). The supernatant extract Was precipitated at differ 
ent saturation degree of ammonium sulfate. See FIG. 1, and 
Tables 1 and 2 beloW. 

Isolation and Puri?cation 

TABLE 1 

Extraction of Ganoderma" Using Different Solutions 

Extraction Inhibition of Crude Extract Amount of Crude 
Solution inhibit/mg/mL sample] Extraction" 

Double distilled 68% 3.85 g 
Water 

PBS (pH 7.0) 92% 4.20 g 

*Extracted from 200 g Ganoderma Lucidum 

[0080] 

TABLE 2 

Ammonium Sulfate Fractionation 

Saturation Degree of % Inhibition 
Ammonium Sulfate (mg/mL sample) 

0—70% cut 92% 
70—100% cut 7% 

[0081] Crude extracts from either the Ganoa'erma Luci 
dum fruiting body, mycelia, or spores Were puri?ed by gel 
?ltration chromatography and both anion and cation ion 
exchange chromatography (see FIGS. 2-4). ECC assays 
Were also carried out and shoWn in FIGS. 24. 

[0082] The active fraction from the 0-70% ammonium 
sulfate precipitation cut Was dialyZed against dd Water using 
dialysis tubing With 3500 kd cutoff, and then put on a 
Sephadex G-50 gel ?ltration column (Signa). Each fraction 
(FIG. 1) from the G-50 column Was analyZed by ECC assay. 
Results are shoWn in FIG. 2. The G-50 gel ?ltration column 
used gel ?ltration standard molecular Weight markers 
(Sigma). The active fraction Was then analyZed by DEAE 
Sephadex ion-exchange chromatography and the fractions 
Were analyZed by ECC assay. Results are shoWn in FIG. 3. 
The active fraction is then analyZed by CM-Cellulose Ion 
Exchange chromatography as shoWn in FIG. 4. 

Example 2 

[0083] Determination of Angiogenesis-Inhibition by 
Endothelial Cell Culture (ECC) Assay 

[0084] The assay used to determine the percentage of 
angiogenesis inhibition Was a variation of the assay devel 
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oped by D. T. Connolly et al. (1986) Anal. Biochem. 
152:136-140, for the determination of cell number by the 
level of acid phosphatase activity. Cardiopulmonary artery 
endothelial (CPAE) cells from bovine source acquired from 
American Type Culture Collection (ATCC) Were groWn to 
nearly 95% con?uence in MEM-10E. The cells Were 
released from the tissue culture ?ask With a 0.25% trypsin 
solution and plated in 24-Well tissue culture plates in the 
same culture medium at a density of 10,000 cell/Well. After 
the plates Were cultivated for 8 hours at 37° C. in a 5.0% 
CO2 incubator, assay samples and controls Were added. Each 
sample Was loaded in tWo different Wells at 100 pL/Well to 
insure reproducibility. After incubation With the sample for 
60 hours, the medium Was aspirated, and the number of cells 
Was measured on the basis of the colorimetric measurement 
of cellular acid phosphatase. 

Example 3 

[0085] Sample Titration Assay 

[0086] In order to make sure the anti-angiogenesis activity 
from the fraction is dosage related, the titration assay Was 
carried out on endothelial cells. Sample Was made in con 
centration titrations from 0.00625 mg/mL to 1.0 mg/mL. 
Different samples Were loaded on the cells, While blank is 
the control. Results are shoWn in FIG. 5 and Table 3. 

TABLE 3 

AGLO2 Titration assay 

Conc.AGLO2 (‘ug/mLY‘ 40 20 10 5 2.5 
Inhibition (0%) 92 89 50 20 0 

*The concentrations shoWn in the table are the ?nal sample concentration 
in the cell Wells. 

Experiment 4 

[0087] Cell speci?c Activity of AGLO2 

[0088] The anti-angiogenic activity of AGLO2 Was tested 
on HEP-2 and CPAE cell lines to determine if its activity is 
cell type speci?c. The ECC assay Was used to determine the 
inhibitory effect of AGLO2 on the cell lines as shoWn in 
Table 4 and FIG. 6. 

TABLE 4 

Inhibition speci?city of AGLO2 

COnc. % CPAE % HEP2 
AGLO2 (g/mL) cell inhibited cell inhibited 

40 92 28 
20 89 30 
10 50 0 
5 20 0 

Experiment 5 

[0089] Analysis of AGLO2 

[0090] The protein concentration of AGLO2 Was deter 
mined With the Bio-Rad Bradford protein assay (Bradford, 
M. M. (1976) Anal. Biochem. 72:248-254). The standard 
protein used Was Bovine Serum Albumin (Sigma). An 800 
pL sample Was mixed With 200 pL of the Bio-Rad (1 to 5 
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dilution) and then analyzed for absorbancy at 595 nm using 
a ShimadZu Ultraviolet Spectrophotometer Model UV-1 
1601. See Table 5 and FIG. 7 for results. 

TABLE 5 

Fraction 17 to 25 Protein and Carbohydrate Components 

Neutral Acidic 
Fraction Protein (,ug/mL) carbohydrate carbohydrate 

17 17 22 15 
18 26 80 23 
19 40 125 74 
20 27 101 68 
21 12 71 24 
22 6 20 14 
23 0 0 0 
24 0 0 0 
25 0 0 0 

Experiment 5 

[0091] Carbohydrate Assays 
[0092] Phenol-sulfuric acid reaction Was used to deter 
mine the presence of neutral carbohydrates (Dubois et al., 
(1956) Anal. Chem. 28:350-356). A 200 pL sample Was 
mixed With 1 mL of concentrated sulfuric acid, and heated 
for 5 mm in a boiling Water bath, and alloWed to cool doWn 
to room temperature rapidly. 10 pL of 80% phenol Water Was 
then added. The mixture Was then heated at 100° C. for 10 
minutes. The absorbency Was read at 490 nm. Glucose Was 
used as standard. 

[0093] A modi?ed carbaZol assay Was used to test the 
presence of acidic carbohydrate (Bitter and Muir (1962) 
Anal. Chem. 41330-334). A 200 ML of sample Was mixed 
With 1 mL of 0025M sodium tetraborate in concentrated 
sulfuric acid. After thorough mixing, the solution Was heated 
in a boiling Water bath for 10 minutes, then cooled doWn to 
room temperature rapidly. Then 40 pL of 0.125°% carbaZol 
in ethanol Were added. The solution Was heated again at 
100° C. for 15 minutes. After cooling doWn, the absorbancy 
Was read at 530 nm. Heparin Was used as a standard. See 
Table 5 and FIG. 7. 

Example 6 

[0094] Heat Treatment 

[0095] Samples of extract are prepared With a ?nal con 
centration of 1.0 mg/mL. The samples are heated at 60° C. 
and 100° C., separately for 5 minutes, 10 minutes and 20 
minutes. The control is a sample of extract Without any heat 
treatment. Samples and controls are tested by the ECC assay, 
described above. 

Example 7 

[0096] Cytolytic/Cytotoxic Assay 
[0097] Calf Pulmonary Arterial Endothelial (CPAE) cells 
are plated at 10,000 cells per Well in 24 Well culture plates. 
After groWth incubation at 37° C., 5% CO2 for about 60 
hours, a dosage of the sample is added (about 50 pl to about 
100 pl) to each sample Well and re-incubated for 30 minutes. 
After incubation, cells are assayed visually under an inverted 
microscope to detect the presence of cells and through the 
use of the ECC assay. Both methods are used to detect the 
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presence or absence of endothelial cells in each Well. Con 
trol cells containing no sample Were used and greW nor 
mally. 

Example 8 

[0098] CAM Assay 

[0099] The chorioallantoic membrane (CAM) assay 
(Nguyen, M., et al. (1994) Microvas. Res. 47:31-40) is used 
to determine the ef?cacy of an active fraction, extract or 
compound in an in vivo model. FertiliZed chicken eggs are 
obtained from Kings Valley Farms (Kingsburg, Calif.) and 
incubated at 37° C. in a humidi?ed chamber. Eggs are 
rotated 180 once daily for four days at Which time WindoWs 
are cut in the shells as folloWs: First, eggs are sWabbed With 
95% ethanol and a small hole placed in the blunt end of the 
egg Which Will collapse the air sack present there. The 
membrane falls aWay from the shell When a 1 cm2 “Window” 
is removed from the shell using a hacksaW (25 teeth/in). 
SteriliZed HoWard’s Ringer solution is used to Wash aWay 
any excess shell fragments. The eggs are then sealed With 
cellophane tape and returned to the incubator. After 4-7 
days, the WindoW is reopened and a sterile cover slip is 
placed to serve as the reference point. For testing, a hole is 
created With a sterile needle betWeen blood vessels in the 
CAM and a small amount of sample Was applied to the hole, 
Which is then resealed. Lactose is used as the control. 
Observations are made daily for 4 days for any inhibition of 
blood vessel development on the CAM. 

Example 9 

[0100] MMP Assay 

[0101] P. C. Brooks, et. al. (1996) in “Localization of 
matrix metalloproteinase MMP-2 to the surface of invasive 
cells by interaction With integrin otv[33,”Cell 85 :683-693 
describes an in vitro assay on matrix metalloproteinase and 
(xv/[33 integrin interaction. The effects of the experimental 
sample on the MMP-2/otv[33 integrin complex determines if 
the sample’s mechanism of action involves any disruption of 
this segment of the angiogenic pathWay. This involves 
testing if the experimental sample can inhibit the interaction 
of MMP-2 With the otv[33 integrin. Initially, this is done via 
an ELISA using antibodies for MMP-2 and testing the 
binding of these antibodies to the sample. Further studies are 
pursued if a positive result occurs. TIMP-2 (Tissue Inhibitor 
of Matrix Metalloprotease-2), a knoWn natural inhibitor of 
MMP-2, is used as the control. 

Example 10 

[0102] Endothelial Cell Tubule/Cord Formation Assay 

[0103] Matrigel (60 pl of 10 mg/ml; Collaborative Lab # 
35423) is placed in each Well of an ice-cold 96-well plate. 
The plate is alloWed to sit at room temperature for 15 
minutes then incubated at 37° C. for 30 minutes to permit the 
matrigel to polymeriZe. In the mean time, HUVEC are 
prepared in EGM-2 (Clonetic # CC3162) at a concentration 
of 2><105 cells/ml. The test compound is prepared at 2><the 
desired concentration (5 concentration levels) in the same 
medium. Cells (500 pl) and 2><fraction or compound (500 pl 
) is mixed and 200 pl of this suspension are placed in 
duplicate on the polymeriZed matrigel. After a 24 hour 
incubation, triplicate pictures are taken for each concentra 
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tion using a Bioquant Image Analysis system. Drug effect 
(ICSO) is assessed compared to untreated controls by mea 
suring the length of cords/tubules formed and number of 
junctions. TNP-470 (NSC 642492) and paclitaxel (NSC 
125973) are used as reference compounds. 

Example 11 

[0104] Endothelial Cell Migration Assay 

[0105] Migration is assessed using the 48-Well Boyden 
chamber and 81 pm pore siZe collagen-coated (10 pig/ml rat 
tail collagen; Collaborative Laboratories) polycarbonate ?l 
ters (Osmonics, Inc.). The bottom chamber Wells receive 
27-29 pl of DMEM medium alone (baseline) or medium 
containing chemo-attractant (bFGF, VEGF or SWiss 3T3 cell 
conditioned medium). The top chambers receive 45 pl of 
HUVEC cell suspension (1><106 cells/ml) prepared in 
DMEM+1% BSA With or Without the fraction or compound. 
After a 5 hour incubation at 37° C., the membrane is rinsed 
in PBS, ?xed and stained in Diff-Quick solutions. The ?lter 
is placed on a glass slide With the migrated cells facing doWn 
and cells on top are removed using a KimWipe. The testing 
is performed in 4-6 replicates and ?ve ?elds are counted 
from each Well. Negative unstimulated control values are 
subtracted from stimulated control and fraction or com 
pound treated values and data is plotted as mean migrated 
cell :S.D. IC5O is calculated from the plotted data. TNP-470 
(NSC 642492) and paclitaxel (NSC 125973) are used as 
reference compounds. 

[0106] Although the foregoing invention has been 
described in some detail by Way of illustration and example 
for purposes of clarity of understanding, it Will be apparent 
to those skilled in the art that certain changes and modi? 
cations Will be practiced. Therefore, the description and 
examples should not be construed as limiting the scope of 
the invention, Which is delineated by the appended claims. 

1. A process for preparing a biologically active fraction 
from a composition consisting of either the fruiting body, 
mycelia, or spores of Ganoa'erma Lucia'urn comprising 
extracting a fraction having an optical absorbance betWeen 
about 200 nm to about 280 nm. 

2. The process of claim 1, comprising the steps of: 

a) HomogeniZing an effective amount of Ganoa'erma 
Lucia'um in an effective amount of phosphate buffered 
saline (PBS) and ?ltering to collect the supernatant; 

b) Concentrating the supernatant; 

c) Isolating a fraction having an optical absorbance at 
about 200 nm to about 280 nm. 

3. The process of claim 1, comprising the steps of: 

a) HomogeniZing an effective amount of Ganoa'erma 
Lucia'um in an effective amount of phosphate buffered 
saline (PBS) and ?ltering to collect the supernatant; 

b) Precipitating the supernatant With an effective amount 
of ammonium sulfate; 

c) Collecting the 0% to 70% cut; 

d) DialyZing against an effective amount of double dis 
tilled Water (3500 kd cutoff); 

e) Purifying the active fraction by various forms of gel 
?ltration and ion-exchange column chromatography; 
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f) Obtaining the active fraction by chromatography to 
obtain a biologically active extract having an optical 
absorbance around 230 nm. 

4. Abiologically active extract obtained by the process of 
claim 1. 

5. A composition comprising the extract of claim 4 and a 
neovasculariZation or endothelial cell groWth inhibiting 
agent. 

6. A method for inhibiting the groWth of endothelial cells, 
comprising delivering to the cells a groWth inhibitory 
amount of the extract of claim 4. 

7. A method of inhibiting vasculariZation in a tissue, 
comprising delivering to the tissue an anti-vasculaiiZation 
amount of the extract of claim 4. 

8. A method of treating a disorder associated With patho 
logical neovasculariZation in a subject, comprising admin 
istering to a subject a therapeutically effective amount of the 
extract of claim 4. 

9. A method of claim 8, Wherein the disorder is selected 
from the group consisting of cancer, arthritic conditions, 
neovascular-based dermatological conditions, diabetic ret 
inopathy, Karposi’s Sarcoma, age-related macular degenera 
tion, restenosis, telangectasia, glaucoma, keloids, comeal 
graft rejection, Wound granulariZation, angio?broma, DOs 
ler-Webber Syndrome, myocardial angiogenesis, and scle 
roderma. 

10. The method of claim 9, Wherein the disorder is an 
arthritic condition selected from the group consisting of 
rheumatoid arthritis and osteoarthritis. 

11. The method of claim 8, Wherein the delivering is by 
oral administration, intravenous, intraperitoneal, or transder 
mal. 

12. The method of claim 8, Wherein the subject is an 
animal. 

13. The method of claim 12, Wherein the animal is 
selected from the group consisting of a pet, a farm animal or 
a human patient. 

14. A method for screening for a therapeutic agent for 
inhibiting neovasculariZation, comprising: 

a) Contacting the agent With a suitable cell or tissue 
sample; 

b) Contacting a separate sample of the suitable cell or 
tissue sample With a therapeutically effective amount of 
the extract of claim 4; and 

c) comparing the groWth of the sample of step (a) With the 
groWth of the sample of step (b), and Wherein any agent 
of step (a) that inhibits the groWth to the same or similar 
extent as the sample of step (b) is a therapeutic agent 
for inhibiting neovasculariZation or the groWth of 
endothelial cells. 

15. The method of claim 14, Wherein the contacting is in 
vitro or in vivo. 

16. A kit for treating a disorder associated With patho 
logical neovasculariZation in a host, comprising a therapeu 
tically effective amount of the extract of claim 1 and 
instructions for use. 

17. The kit of claim 16, Wherein the disorder is selected 
from the group consisting of cancer, arthritic conditions, 
neovascular-based dermatological conditions, diabetic ret 
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inopathy, Karposi s Sarcoma, age-related macular degenera- 18. The kit of claim 16, wherein the disorder is an arthritic 
tion, restenosis, telangectasia, glaucoma, keloids, corneal condition selected from the group consisting of rheumatoid 
graft rejection, Wound granulariZation, angio?broma, Osler- arthritis and osteoarthritis. 
Webber Syndrome, myocardial angiogenesis, and sclero 
derma. * * * * * 


